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4.5 A GeV/cz at DubnaO+Em (S), Si+Em (S)
at BNL AGS E863Au+Ag (C)
11.6 A GeV/c: Au+Em (S+C), Au+Au (C),
at BNL AGS E815Si+Au (C)
14.6 A GeV/c: Oi-Em (S+C), SH-Em (S+C),
60 A GeV/c: at CERN SPS EMU01O-+-Em (S+C)
at CERN SPS EMU12Pb+Ag (C)
158 A GeV/cz Pb+Em (S+C), Pb+Pb (C),
at CERN SPS EMU01S+Au (C), S+Ag (C)
200 A GeV/c: 0+Em (S+C), S~%-Em (S+C),
Collected data:
The table below summarizes the data collected so far.
using semiautomatical systems but an automatized systems is soon to be operational.
perpendicular to the pellicles. Measurements in the chambers are presently performed
plane. The emulsion chambers, normally equipped with thin target foils, are exposed
where stacks of emulsion pellicles are exposed with the beam parallel to the emulsion
emulsion techniques; stacks and chambers. The stack technique is the conventional one
ticle production in heavy ion interactions the EMU01-collaboration uses two different
In order to gain information on the general energy and mass dependence of multipar
The Experiment
3. Beams with medium sized projectiles at 160 - 200 A GeV.
2. New lead beam at 160 A GeV.
1. Lead beam at 30 - 40 A GeV.
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semi—automatic systems which have been used for the lighter ions, measurements will OCR Output
between the layers is done by conventional tracking algorithms. As compared to the
layer will take a few minutes. The whole chamber consists of ten layers. Tracking in
the signal to noise ratio very favourable. The measurement and analysis of one such
point is known, the requirement that the tracks must pass through this point will make
this will be accomplished with a resolution of the order of a micron. Since the vertex
information ofthe event in a 200 micron layer will be registered in some 100 images, and
image processor makes image grabbing and analysis very fast. The full 3-dimensional
with a computer a controlled stage. Also the focusing is computer controlled. A special
be operational. This system consists of a microscope with a CCD—camera, equipped
tiplicities and in the near future a newly developed automatized measuring system will
With the chamber measurements there seems to be no problems with the extreme mul
the projectile fragmentation which preferably can be performed in the emulsion stacks.
stack measurements. At 30 A GeV the conditions are favourable for a precise study of
An exposure at 30 A GeV is, besides the physics considerations, much more suitable for
narrow forward cone at 160 A GeV, can only be accurately measured in the chambers.
produced at large angles. The large multiplicity of charged particles collimated into a
limited application and will manly be used to study the target break-up and particles
ber technique (see the appended report). At 160 A GeV the ordinary stacks are of A
that we are able to measure also the most central lead-on-lead collisions with our cham
Already at the Quark Matter ’95 conference in Monterey in January 1995 we showed
Motivation and Experimental Status
of them.
If, furthermore, there are plans to run with other ions we would be happy to make use
collisions.
exposure. A new run would help us to enlarge the data sample of, for instance, central
in quality within our exposed material, due to changing beam conditions during the
sure. Although the december run with lead ions was a great success there is a difference
Secondly we would like to extend our data sample from 160 A GeV with another expo
SPS—energy, might still be important at 30 - 40 A GeV.
lision volume. Collective effects seen at AGS (flow etc.), yet not seen at the present
as at the AGS and a large amount of the produced particles are formed inside the col
might still be important. At this energy the formation length is about twice as large
present SPS-energy, preferably around 30 - 40 A GeV where intra—nuclear cascading
Our first wish is to have a lead beam at an energy in between the AGS and the
Comments to the List of Desires
sized nuclei we certainly intend to make use of them.
with data from the AGS at lower energies and if Brookhaven decides to run with medium
As can be seen from the table the data collected at the SPS is well complemented
Evert Stenlund OCR Output
Kaj Soderstrom
lngvar Otterlund (Spokesman)
in our gold-on-gold interactions from Brookhaven [Phys. Lett. B338(1994)397.].
of the latter possibility is recently seen in the emission spectrum of projectile fragments
A trality criteria, based on the forward charge—flow, becomes unreliable. Some indications
some unknown process, scatter into larger angles, which in that case means that cen
current models. Another possible explanation is that the projectile spectators, due to
that the total multiplicities in central events seem to be lower than predicted by most
engulfed by the projectile. From the first few events from the lead run we have learned
it deals with the problem of target break-up in the situation when the target is fully
conference. Besides giving some early results from the SPS lead beam (figures 2 and 3)
The appended report is a copy of the EMUO1—contribution to the Quark Matter ’95
of the skill as compared to earlier measuring methods.
be done in about a tenth of the time and furthermore the operator only needs a fraction

tations. The lead data is here shown for the tirst time. OCR Output
the target break-up will be discussed. The results are compared with model expec
Pb-beam at 158 A GeV, respectively. Aspects on the particle production and on
and EMU12 using the BNL AGS Au—bearn at 11.6 A GeV/c and the CERN SPS
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INTERACTIONS AT AGS AND SPS
OCR OutputPARTICLE PRODUCTION IN GOLD AND LEAD INDUCED
In fig. 2 we show a view, projected onto a plane parallel to the beam, of the first fully OCR Output
3. Particle Production in Lead—Induced Interactions.
the break-up of the low momentum parts of the strings.
particle production, as observed experimentally in the spectator-free region, is well described by
longer a target spectator where rescattering can take place. This comparison shows that the slow
follows eq. (1) and we obviously have moved into the spectator-free region in which there is no
spectrum essentially coincides with the experimentally observed one. The spectrum no longer
collisions (fig. 1b) we find that the number of grey particles increase in the model and the
a completely different spectrum and much fewer grey particles. Vi/hen we move in to central
FRITIOF model, in which rescattering in the target spectator is completely neglected, shows
the form expressed by eq. (1) but with an increase in the slope giving ic : 1.18 ;i; 0.03. The
corresponding distribution from the FRITIOF model[2]. As can be seen the data still favours
1a the angular distribution of grey particles from gold-induced interactions is compared by the
thus in such inverse reactions observe deviations from the form expressed by eq. In fig.
the projectile. In interactions with gold ions the situation is reversed, however, and we might A
the colliding system can be understood since in these cases the target always is larger than
interactions and the values are essentially independent of the centra.lity.[1] This insensibility to
where is varies from 0.96 in hadron-induced interactions to 0.92 in oxygen- and sulfur—induced
Nwcnt dcos9
OC € (1)1 dN9 :<cos8
distributions of grey particles are well described by the form
In hadron induced interactions as well as in interactions induced by lighter ions the angular
2. Knock-Out Protons from the Target
particles.
hadronization process and the shower particles, i.e. relativistic (H = v/c 2 0.7) singly-charged
i.e. mainly recoiling protons from the target with an admixture of low energy mesons from the
classes according to their ionization. Relevant to this talk are the grey track producing particles,
large range in phase space. All tracks coming from charged particles are furthermore divided into
pseudorapidity (1; : — ln tan 0/2) for both techniques is better than 0.02 rapidity units over a
high spatial resolution of the emulsions this can be done very accurately and the resolution in
and multiplicities of all charged particles associated with an event are determined. With the
In emulsion experiments normally angles, emission angles (6) as well as the azimuths (gp),
to develop fully automatized systems.
are presently performed using semiautomatical systems but in the near future we are planning
with thin target foils, are exposed perpendicular to the pellicles. Measurements in the chambers
posed with the beam parallel to the emulsion plane. The emulsion chambers, normally equipped
chambers. The stack technique is the conventional one where stacks of emulsion pellicles are ex
events will be presented. The collaboration uses two different emulsion techniques; stacks and
cember at CERN, we have already processed the material and the first two fully reconstructed
truly heavy-ions from the AGS and the SPS. Although lead-ions were accelerated only last De~
In this talk we will focus on the recent results obtained by the EMU01-collaboration using
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will make a large effort to do so in the near future.
The last issue will be very important to study in a larger sample, and the EMU01-collaboration
projectile spectators, due to some unknown process, scatters into larger angles.
Particle densities in central lead-on-lead interactions are either sma.ller than expected or the
free region is well described by the string picture.
Our investigation have shown that the angular distributions of slow particles in the spectator
4. Summary and Outlook.
the fluctuations in lead-induced interactions are larger than seen before.
order intermittency index drops like one over the particle density[4] holds true, it indicates that
statistical errors are large on an event-by-event basis. If, however, the conjecture that the second
mittency index is similar to the one observed in central sulfur on gold events[4], although the
The local fluctuations have also been studied in the two reconstructed events. The inter
the studies.
fragments in gold·on—g0ld interactions from BNL.[3] In either case it will be important to pursue
indications of the latter possibility is already seen in the emission spectrum of projectile He
or the projectile spectators, due to some unknown process, scatters into larger angles. Some
possible scenarios; either the global multiplicity is smaller than expected in the current models
multiplicity of 1547, indicating that indeed these fluctuations are small. There are thus two
fully reconstructed event is very similar to the first one with an observed charged particle
picture indicates that the global multiplicity fluctuations are of the order of 4%. A second
events; FRITIOF overshoots the data by about 30%. Calculations based on a wounded nucleon
somewhat more narrow. There is, however, a large difference in particle density between the two
under similar conditions. Also the FRITIOF-event is of Gaussian shape now with 0 : 1.36, i.e.
expect this event to be very central and in fig. 3b we have plotted a central FRITIOF-event
fall in the region where the projectile spectators are expected to be found. One might thus
event is characterized by a total break-up into singly charged particles and very few of them
and, as can be seen, the distribution is well described by a Gaussian with width 0 : 1.46. The
OCR OutputIn fig. 3a the pseudorapidity distribution of shower particles produced in the event is shown
